INTRODUCTION
Transactive memory theory holds that high levels of awareness of member expertise can help groups maximize work efficiency by making expertise located in one individual available to all members of the group (Wegner, 1987 (Wegner, , 1995 . Regardless of the level of specialization of team member's expertise, differentiated expertise can be brought together to finish complicated tasks so long as group members are aware of who is the expert in which specific knowledge domains. Although transactive memory theory has received widespread support in lab and quasifield studies (e.g., Liang et al., 1995; Kanawattanachai & Yoo, 2007) , results from field studies suggest that awareness may be a necessary, but not a sufficient condition for expertise retrieval. For instance, Yuan et al. (2010) found that awareness of "who knows what" needs to be supported by strong ties to actualize expertise retrieval. Related research suggests that affective relationships can inhibit expertise retrieval when there are personal conflicts (Casciaro & Lobo, 2008) or when organizational culture or social norms do not provide enough extra incentive for sharing (Alavi & Leidner, 2001) . One goal of the current study is to empirically test how the affective dimensions of social interactions influence expertise retrieval, along with awareness.
The second goal of the current research is to present and test a multilevel network model of transactive memory. While transactive memory has been conventionally conceived as a concept describing group-level cognition (Brandon & Hollingshead, 2004; Lewis, 2003; Wegner, 1987) , Yuan and her colleagues (Yuan, 2009; Yuan et al., 2010; Yuan et al., 2005) argue that transactive memory should be studied from a multilevel perspective for conceptual and empirical reasons. Conceptually, a multilevel extension to transactive memory theory allows for simultaneous consideration of both the separation and the connection between individual and collective knowledge. Although individual-and group-level behaviors can be examined using traditional research methods, the network method is the only well-developed perspective that provides coherent conceptual and empirical guidelines to study dyadic interactions that should also be incorporated in the multilevel model. Empirically, a multilevel network approach statistically partitions the relationships among variables at different levels of analysis. No study has yet examined the impact of awareness and affective ties on expertise retrieval at threedyadic, individual, and group -levels of analysis simultaneously.
Transactive Memory and Expertise Retrieval
Although the original transactive memory theory focuses primarily on group awareness, we propose that the level-1 basic unit of analysis should be dyadic awareness, which focuses on each group member's awareness of each of other group member's areas of expertise. Expertise retrieval should be more frequent when one member is aware of another member's area of expertise. At level-2, we hypothesize that, above and beyond the influence of dyadic awareness at level-1, individual awareness may exert an additional contextual influence (Klein, Tosi, & Cannella, 1999) such that individuals who have a greater general awareness of expertise distribution across all team members may be more likely to retrieve expertise from their group members because with a better knowledge of which group member to approach for expertise they may feel more confident in raising the right questions to the right experts at the right time. At level-3 and, consistent with the prediction of the original transactive memory theory, grouplevel awareness of expertise distribution may also be beneficial for expertise retrieval because high group awareness implicates rich collective resources that its members can draw upon: when awareness of expertise distribution is widely shared, multiple avenues to learn about expertise distribution become available to group members. These arguments lead to 
Positive Affective Ties and Expertise Retrieval
Positive affective ties are social ties characterized with liking and pleasant feelings (Lawler, 2001) . At all levels, we expect positive affective relationships to have a positive impact on expertise retrieval. At the dyadic level, positive affective ties create psychological safety (Casciaro & Lobo, 2008; Levin & Cross, 2004 ) that makes seekers comfortable exposing their fundamental vulnerability (i.e., lack of expertise). In addition, expertise providers may be more willing to share their expertise when they have positive affective relationships with expertise seekers. Previous research reporting a significant association between (a) the number and quality of positive affective relationships reported by a person and that person's level of positive affect (Carver, 2003; Fredrickson & Joiner, 2002) and (b) high individual positive affect and levels of cooperation and altruism (Brief & Weiss, 2002) , greater flexibility in recall and in information processing (George & Zhou, 2001; Joseph & Jennifer, 2001) , and more creative problem-solving (Isen, Daubman, & Nowicki, 1987) lead us to suppose that individuals who have more positive affective ties will also have more expertise retrieval. At the group level, a greater proportion of positive affective relationships is associated with stronger reciprocity norms, higher levels of mutual trust, and more social sanctions against self-serving behavior (Coleman, 1990; Granovetter 1985) , all of which make expertise retrieval more likely.
Hypothesis 2: Positive affective ties at (a) dyadic, (b) individual and (c) group level are positively related to dyadic expertise retrieval.

Negative Affective Ties and Expertise Retrieval
Negative affective ties are social ties characterized by dislike, uncertainty, anxiety or fear (Waston, Clark, & Tellegen, 1988) . At all levels, we expect negative affective relationships to have a negative impact on expertise retrieval. At level-1, previous research suggests that an individual tends to avoid seeking expertise from people who s/he does not like, even when s/he is aware that the avoided people have desired expertise (Casciaro & Lobo, 2008 ) because negative or "arduous" relationships make expertise retrieval more difficult (Szulanski, 1996) . At the individual level, group members who have more negative affective ties with the rest of the group may experience a general sense of distrust of other members which, in turn, leads them to avoid or withdraw from other social interactions (Felps, Mitchell, & Byington, 2006) . At the group level, a greater proportion of negative affective ties suggests undesirable group affective tones or social norms that are destructive to collaboration and sharing (Barsade, 2002) .
Hypothesis 3: Negative affective ties at (a) dyadic, (b) individual and (c) group level are negatively related to dyadic expertise retrieval.
Finally, we want to explore whether the awareness and affective ties interact with each other to influence expertise retrieval. A positive interaction effect is anticipated for positive affective relationships because they can help turn awareness of expertise distribution into actual access to expertise. A negative interaction effect is anticipated between awareness and negative affective relationships because a troubling affective relationship between an expertise provider and a seeker can dilute the value of awareness on expertise retrieval (Szulanski, 1996) . 
METHODS
Sample
To test our hypotheses, we conducted a web-based survey of 53 sales teams within a large international organization based in the US that specializes in enterprise technology and related services. Group members depended on effective coordination of information and actions to ensure consistency in service and to leverage information learned by one person to promote additional or higher value sales. A total of 693 respondents yielded a response rate of 77%.
Variables
Social network data were collected for both the independent and dependent variables. Individuals were asked to respond to a series of statements relating to each of their teammates on a five-point scale (1 = strongly disagree, 5 = strongly agree). Participants were asked whether they: would turn to this person for information or advice before making a major decision (expertise retrieval), were aware of what this person's current work responsibilities or competence (awareness), enjoyed interactions with this person (positive affective ties), and finally would avoid interactions with this person (negative affective ties). A group member's response regarding each of his/her group members formed the dyadic-level (level-1) measures of the research variables. Using UCINET 6.0 (Borgatti, Everett, & Freeman, 2002) , normalized outdegree centrality, which is a standardized measure summarizing the mean of a participant's responses to each network question across all of his/her group members, was calculated to provide individual-level (level-2) measures of the independent variables. Group-level (level-3) variables were captured by sum of all observed tie values divided by the number of possible ties.
Control variables were added at all three levels. A dyadic-level control variable, different location indicated whether the two parties in a dyad worked at the same location (1= same location, 0 = different location). Participants were also asked about how long they had worked with the group (1 = < 1 year, 3 = > 3 years). In addition to group size, average group tenure was included at the group level and indicated how long the group had worked together.
RESULTS
Hypotheses were tested using hierarchical linear modeling (HLM). Prior to running analyses, all level-1 and level-2 research variables were "group-mean centered" and level-3 variables were grand-mean (Enders & Tofighi's, 2007) . A hierarchical null model with no predictors, which is equivalent to a random effects ANOVA test, was conducted first to decompose the variance in the dependent variable, expertise retrieval. The results provided evidence of significant between-individual differences in dyadic expertise retrieval at the level-2 of the model (r o = 1.229, df =529, χ 2 = 4869.83, p < .01), and significant between-group differences in dyadic expertise retrieval at level-3 of the model (µ 00 = .371, df =53, χ 2 = 222.753, p < .01). High intraclass correlations (3.457/5.057= .684 at level-2 and .371/5.507 = .073 at level-3) showed strong clustering effects, and therefore the need for using HLM data analysis techniques. The coefficient for the fixed effect (β 00 ) was 2.504, representing the grand mean of dyadic expertise retrieval across individuals (range = 1 to 4). Differences in deviance scores between a pair of nested models follow a χ 2 distribution and so can be used to evaluate improvement in model fit (Raudenbush & Bryk, 2002) . This procedure is analogous to an evaluation of changes in R 2 in regression analysis. The deviance score (-2 log likelihood) of the null model was 54470.457 and served as a baseline for this procedure. The model is summarized under Model 1 in Table 1 .
-
-------------------------TABLE 1 about here --------------------------
When the five control variables were included in the analysis (Model 2, Table 2 ) the results showed the expected impact on expertise retrieval by differences in group tenure 1 (π difference in tenure = -.162, t = -3.419, p < .05), difference in location 1 (π different location = -.162, t = -3.419, p < .05), group size 3 (γ group size = -.032, t = -5.869, p < .05), group tenure 2 (β group tenure = .346, t = 3.766, p < .05), and mean group tenure 3 (γ mean group tenure = .626, t = -3.419, p < .05). A comparison of the deviance scores of Models 1 and 2 (Table 1) indicates that improvement in model fit was significant.
-------------------------TABLE 2 about here --------------------------
In Model 3, measures of awareness at all three levels were included. Results fully supported H1a (π dyadic awareness = .766, t = 42.148, p < .05), H1b (β individual awareness = .010, t = 4.968, p < .05), and H1c (γ group awareness = .626, t = -3.419, p < .05), indicating the awareness at every level had positive influence on expertise retrieval. A comparison of the deviance scores of Models 2 and 3 (Table 1) indicates that the improvement in model fit was significant. In Model 4 (Table 2), the level-3 measures of positive and negative affective ties and their respective interaction effect with group awareness were tested and then removed from the final model because they were not significant, rejecting H2c, H3c, H4c and H5c. At level-1 and level-2, the main effects of affective ties were tested first before adding the interaction effects between awareness and affective ties. Non-significant interaction terms were removed from the model. Awareness measures remained significant at all three levels. Dyadic positive affective ties 1 (π dyadic positive affective ties = .435, t = 19.349, p < .05) and individual positive affective ties 2 (β individual positive affective ties = .004, t = 2.287, p < .05) had a significant positive impact on expertise retrieval, supporting H2a and H2b. Dyadic negative affective ties 1 (π dyadic negative affective ties = -.101, t = -3.252, p < .05) but not individual negative affective ties 2 (β individual negative affective ties = -.008, t = -1.575, ns) had a significant negative impact on expertise retrieval, supporting H3a but not H3b. Only the interaction effect between dyadic awareness and dyadic positive affective ties 1 (π dyadic awareness x dyadic positive affective ties = .100, t = 5.127, p < .05) was significant, supporting H4a only. A comparison of the deviance scores of Models 2 and 3 (Table 1) indicates that improvement in model fit was significant.
DISCUSSION AND IMPLICATIONS
Effective management of organizational knowledge happens when all members' individual knowledge and expertise can be retrieved when needed (Lesser, 2000) . Our finding that both positive and negative affective relationships significantly influenced expertise retrieval above and beyond the influence of the rational awareness of expertise distribution suggest a reevaluation of previous assumptions about the fundamentally rational nature of transactive memory systems. We also found support for our proposition that awareness at dyadic, individual, and group levels are all valuable for effective expertise sharing.
Our research makes at least six contributions to theory and practice. First, the study demonstrated the explanatory power of a three-level model of transactive memory theory that incorporates a social network perspective. We believe that the model and method presented here can help delineate the complexities of organizational behavior, cognition, and affect that permeate across different levels of analysis in many areas of management research. Second, it highlights the role of affective ties in the effective functioning of transactive memory systems. In our study, expertise retrieval was most successful for expertise seekers who had more positive social ties with the other members of the group, especially when they sought expertise from one of their positively tied expertise providers. Third, the finding of a significant impact of dyadic but not individual negative affective ties on expertise retrieval highlights the value of differentiating unpleasant social interactions with one group member from those with the whole group. Fourth, our finding of a significant effect of awareness at all three levels of analysis suggests that management may want to enact strategies that help employees develop not only awareness of the expertise held by specific others, but also their general ability to become aware of the others' expertise. Fifth, the finding of significant positive impact of positive affect at all levels suggests that affective ties can function as an alternative to interdependent task relationships to bond expertise seekers and providers together to ensure actual expertise retrieval. Sixth, management may want to watch out for the negative influence of negative relationships and intervene early into interpersonal conflict. .011** The superscript after each variable name designates the level of analysis of each variable, with 1 for dyadic level, 2 for individual level, and 3 for group. The numbers in the parentheses are standard errors, which can be used for calculating the tratios of the reported unstandardized regression coefficients. ^ ρ < .05 (1-tailed) * ρ < .05 level (2-tailed) **ρ < .01 (2-tailed)
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